Pathology
The earliest pathological lesion in rheumatoid arthritis is synovitis, which leads to pain and swelling. Continuing synovitis produces marginal erosion of the articular cartilage and then a more widespread loss due to the progression of pannus across the joint surface and to the liberation oflysosomal enzymes. The breakdown of hyaluronic acid plugs between the synovial cells leads to the transudation of large molecular weight substances like fibrinogen into the joint. This leads to the production of intra-articular fibrin or rice bodies, which are commonly seen at surgery.
The ligaments are protected from direct synovial invasion. Loss of articular cartilage, however, leads to laxity of the ligaments with subsequent instability of the joint. Ligament preservation is of great significance in knee reconstruction because by the use of tibial components of variable thicknesses a spacer effect is created with the ligaments being stretched out to regain their normal length. Not only does this allow full stability to be achieved but it also allows the ligaments to contribute to the attenuation of the considerable loading which occurs across the joint during activity.
Popliteal cysts are common and are usually semimembranous bursae. A one way passage of fluid occurs through a valvular mechanism in the posterior capsule allowing the cysts to reach a large size. Occasionally, they extend to the ankle, causing great discomfort due to their sheer volume. Rupture of these cysts presents as an acutely painful episode difficult to differentiate from a calf thrombosis. The differential diagnosis can be resolved by arthrography with demonstration of contrast leaking into the calf.
Flexion deformities commonly occur because in this position the intra-articular volume is largest. Valgus is the most common form of axial malalignment. This is sometimes combined with flexion and external rotation of the knee, all of which require correction at the time of surgery.
Function of the knee In the standing position it is desirable that the knee is maintained straight to achieve full stability of the joint, and to reduce the need for quadriceps contraction. Standing with a flexed knee requires greater quadriceps effort, which results in a greater load being transmitted across the joint.
Only 300 of knee flexion is required for level walking but more is necessary to rise from a chair. This activity requires that the centre of gravity of the body, which is sited at the level of the second piece of the sacrum, is brought over the foot. This function is greatly assisted by the patient having sufficient knee flexion to allow the foot to be brought posteriorly towards the axis of the centre of gravity. The results of surgery must be related to the natural history of rheumatoid disease, but in a condition which is punctuated by good and bad spells over periods of time it is difficult to assess the precise value of this operation.
Controlled trials were undertaken in the United Kingdom in 1976 in an attempt to resolve this question.7 Twenty two knees were followed up for three years. All the knees which were synovectomised had less pain, swelling, and tenderness, and had better looking radiographs at follow up than those of the control group. A similar controlled trial was carried out in the United States,8 which found less swelling but no other significant differences between the operated and unoperated knees at three years. At five years there was no difference between the two groups.
Although there are still many European protagonists of synovectomy,9 this operation is much less important in the management of the rheumatoid knee than it was a decade ago. On the rheumatoid service at the Princess Margaret Rose Orthopaedic Hospital in Edinburgh the number of synovectomies has fallen dramatically with a corresponding increase in the number of total knee replacements during this period. In 1987 only one knee synovectomy was carried out.
Pinder has shown that an anterior synovectomy is usually an effective way of dealing with popliteal cysts, reducing the production of synovial fluid and allowing the cyst to regress.'0 Occasionally, it may be necessary to consider local excision of the cyst if it has become so large that it is responsible for local pain and tenderness. This local excision should logically be combined with either a synovectomy or joint replacement to prevent further recurrence. Total knee arthroplasty has become the most commonly required operation for the rheumatoid knee joint. In older patients the major indication is relief of pain, whereas in younger patients it is frequently performed for correction of deformity. The patients are generally younger than those with osteoarthrosis and this gives rise to some concern about the longevity of the prosthesis. Despite the young age and the poor quality of bone available in the rheumatoid knee it is probably the reduced activity of these patients which affords a significant degree of joint protection. The function and durability of this operation outweighs the grim alternative of a wheelchair existence.
DESIGN OF PROSTHESES
Routine use of the rigid hinge type of prosthesis has now been abandoned. There may be rare occasions requiring its use in revisional surgery when adequate stability cannot be achieved with unlinked components. Condylar prostheses are currently used. One piece tibial components are usually favoured (fig 1) . The high density polyethylene of the tibial component is now incorporated into a metal tray to reduce the tendency to plastic deformation. The metal tray improves the distribution of loads to the underlying subchondral bone. A central metal peg will carry 25% ofthe compressive loads, whereas a plastic peg will carry only a few per cent ( fig  2) . 13 (fig 2) . It is also important to restore the longitudinal axis of the limb. The normal mechanical axis aligns the centre of the hip, the knee, and the ankle ( fig 3B) .
Caution is required in the amount of tibial plateau to be resected because the compressive strength diminishes rapidly with the resection of more than 1 cm of bone. Deep bony resection may lead to tibial component failure.
There is still much argument about the need for patellar replacement in total knee arthroplasty. Cook's hypothesis suggests that ifpatellar articular cartilage is also removed then the risk of postoperative synovitis will be reduced.14 Ranawat, who has considered the advantages and disadvantages of patellar replacement, generally supported the concept of patellar resurfacing.'5 Abraham et al, however, found there was no advantage in patellar resurfacing. 6 In my series of 275 total condylar knee replacements, carried out in a mainly rheumatoid population, about half had their patellae resurfaced. This group had less anterior knee pain, better subjective stability, and less reduction of bone stock in the longer term than those whose patellae were not resurfaced. (Fig 3A) . This type of release combined with the insertion of an unlinked condylar prosthesis can cope with the vast majority of deformities. There is seldom a need to use a constrained prosthesis.
Stiffness This can be severe in rheumatoid disease and poses a problem in the management of the extensor apparatus in these patients. The problem is how to release the extensor mechanism in order to insert the new joint, and to maintain a functional mechanism postoperatively while preserving motion. With a very stiff knee the proximal extensor apparatus can be released by the addition of an oblique limb to the proximal end of the standard medial parapatellar incision. This creates an inverted 'V', which can be advanced, allowing more knee flexion. Bradley et al reported the subperiosteal release of the insertion of the patellar tendon for this problem.'8 Mobilisation of stiff knees should only be attempted by surgeons with considerable experience of knee replacement surgery.
Bone deficiency The tibial component must be implanted onto a flat tibial surface. If there are bone defects it is unwise to resect deeply into the tibia to create this. The alternative is to build up the defect to achieve a flat surface. With a central defect this can be achieved by filling the cavity with small fragments of morselised bone, obtained from the resected femoral condyles. Where the bone deficiency is peripheral, affecting the cortex, consideration can be given to augmenting the defect with either a posterior condylar fragment or, alternatively, a segment of femoral head allograft from the bone bank (fig 4) . The long term fate of these segmental allografts is as yet uncertain. If they remain avascular they will be subject to fatigue, whereas if they revascularise there is a risk that the soft revascularised bone may deform under load. Where the bone deficiency is excessively large, metallic wedges have been devised for use with certain prostheses. These fill the deficiency to provide a flat surface on which to implant the tibial component. calfthrombosis23 and Stulberg and his colleagues reported an 83% incidence of calf thrombi, which was reduced to 59% by the introduction of preoperative anticoagulation. 4 The overall incidence of pulmonary embolus appears to be of the order of IP7 to 1-9%. 24 Where the reimplantation is deemed to be unsatisfactory, arthrodesis can be considered. This is carried out using multiple pin fixation. The pins are retained for eight to Domed patellar components are subjected to high shearing stresses. The incidence of patellar fractures has increased as the range of movement after knee replacement has increased owing to design improvements. Provided that these fractures do not occur in association with quadriceps disruption they can be treated conservatively in a plaster cylinder for four weeks (fig 6) .
PERONEAL NERVE PALSY
Peroneal nerve palsy occurs in about 3% of patients and usually in those who have had a significant preoperative fixed valgus deformity. In such patients operative decompression of the common peroneal nerve is recommended to reduce the incidence of this complication. I have found that all eventually recover, but may take up to six months to do so.
STRESS FRACTURE OF THE FEMORAL NECK
For those patients who have not walked for a long time sudden return to activity after knee replacement surgery can induce a stress fracture through the neck of the femur. This may sometimes be misleading because it may present with referred pain into the knee and the unwary surgeon may be misled into believing that the problem lies with the replacement. The hip radiograph may be normal, but a bone scan will usually resolve the diagnosis.
Multijoint programme
Multiple joint replacement in the lower limb of patients with rheumatoid disease is now commonplace. In these patients attention should first be directed towards correcting the forefoot by arthroplasty in order to eradicate any areas of potential infection on the dorsum of the toes or 
